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Question 1 (16 marks) 


A small exploration company has just picked up a tenement over an area of historic base metal 
mining. You have been tasked to evaluate previous company data that includes stream 


sediment and soil sediments. Explain how you would use this data to determine potential 
pathfinder elements, potential commodities and potential environmental issues. Given that 
significant anomalies exist, how would you evaluate them to determine their significance? 


Question 2 (12 marks) 


Provide an example of each of the following (2 marks each): 


a. 
b. 


A hydrothermal alteration mineral that buffers acid-generating rock-fluid reactions 

A metal that forms stable, insoluble complexes and minerals that is commonly residually 
enriched 

A metal that is easily mobilised in the weathering and supergene environment 

A metalloid that may be mobilised due to changes in pH by interaction of near-neutral 
natural waters (ground water or rain water) 

An immobile element ratio that may be used to determine primary lithogeochemistry 

A major element (expressed in analyses as element oxide in wt%) that is commonly 
depleted in many ore deposits due to hydrothermal alteration 


Question 3 (24 marks) 


Answer the following questions (4 marks each): 


a. 


Compare and contrast XRF and ICPOES analyses of trace elements. Provide an example 
where you would use one over the other. 

Explain why soils, rocks and stream sediments are pulverised in preparation for 
geochemical analysis 

Outline the advantages and disadvantages of PXRF 

Give two examples each of elements that have crustal abundances of 1-10%, 10-100 ppm 
and 1-10 ppm. 

Outline an analysis technique to test for biological uptake of heavy metals. Explain the 
advantages of this method. 

Comment on limitations of the use of national guideline values for environmental 
geochemistry (eg. In stream sediments and soils) 
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Question 4 (20 marks) 


Answer the following questions (4 marks each): 


a. 


What is a secondary dispersion halo? With the aid of a diagram explain the chemical 
changes caused by secondary dispersion and the elements that are likely to be affected 


What are the major contaminants in waterways within the urban environment? Provide at 
least 5 examples and state their likely source. 


List four examples of each of the following: 


1. Target elements 
il. Pathfinder elements 
iil. Typical elements enriched in primary alteration zones 


Typical elements depleted in primary alteration zones 


The study of stable isotopes is important in geochemistry. Identify the common stable 
isotope systems used and their application. 


Question 5 (28 marks) 


Evaluate the geochemistry of the following data set. This data is from an exploratory drill hole 
in SA. The drill core was sampled and assayed starting at 70 meters (see attached data Table 
following this page). 


Draw a line or clearly indicate on the data table where probable lithologic contacts occur. 
(2 marks). 


Explain the geochemical basis for your decision(s) in part a. (2 marks) 


Suppose that sample 192 had been logged as an altered felsic volcanic rock. Would you 
support this based on the geochemical evidence? Give evidence why or why not. (4 
marks) 


Sample 98 shows anomalous concentrations in some elements relative to nearby samples. 
Examine the elemental analyses from nearby samples and provide possible explanations 
and evidence for the differences. (6 marks) 


Based on the geochemistry of these samples what kind of ore deposit might they 
represent? Provide geochemical justification for your answer. Hint: the main economic 
commodity may not be listed in the table (6 marks) 


If you were given this data, explain how you would determine the following using 
statistics and/or graphical representation (8 marks): 
1. The primary lithogeochemistry of the host rock(s) 


il. Metal associations 
lil. Relationships between metal enrichment and hydrothermal alteration 
Iv. Relationship between host rock and metal enrichment 
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The following data are assays from intervals from a diamond drill hole for questions in Question 5 


FeO MnO MgO CaO Na2O K,O P20, LOi Rest Total Ag As Ba Ce Cr Cs Cu Mo Ni Pb Rb Sb Sn Sr Th UV Zn 


sample/depth SiO, TiO, Al,O3 Fe,O3tot FeO. 


lan Ey 0.31] 5. ii 18 5. [4. lo Ips. 04] 7. [0 .07| 0. bal 12] 1.76 2788 159| 


TARQ2- 138 


aa 142 


5 _|44.72 0.33] 5.75| ; | i | : f ; i | ).$ [o. i | : | 0.63| 99.82 -0.01| 30.8 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 


4 


